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1. (amended) A jkwer supply apparatus, comprising: 

a DC-to-DC converter mr converting a voltage of a power source supplied from a direct 
current power source to a first predetermined voltage, said first predetermined voltage being 
lower than said voltage of said soiffce power; and 

a voltage regulator for regulating said first predetermined voltage of said source power to 
at least a second predetermined voltage, said second predetermined voltage being lower than said 
first predetermined voltage. \ 

2. (amended) The power supply apparatus of Claim 1, wherein said DC-to-DC 
converter is turned into a non-active state \o stop said voltage conversion and passes said voltage 
of said power source when an operation m©de is changed to a sleep mode. 

3. (amended) The power supplylapparatus of Claim 2, wherein said DC-to-DC 
converter comprising: \ 

a switching circuit arranged and configured to perform a switching operation for 
switching said power source and to output a pulsating current voltage; 

a smoothing circuit configured to smooth said pulsating current voltage output by said 
switching circuit and to output a smoothed voltage \o said voltage regulator; and 

a controller configured to detect said smoothed voltage output from said smoothing 
circuit and to control said switching circuit to change aLperformance of said switching operation 
in response to a detection result of said smoothed voltag\ so that said smoothed voltage output 
by said smoothing circuit is substantially equal to said firs^predetermined voltage, 

wherein said controller is turned into a non-active staie to cause said switching circuit to 
stop said switching operation so as to pass said voltage of said power source through said 
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switching circuit and to output said voltage of said power source to said smoothing circuit when 
said operation mode is changed t© said sleep mode. 

4. (amended) The pow^ supply apparatus of Claim 1, wherein said DC-to-DC 
converter outputs said voltage of saialpower source without performing said voltage conversion 
when said operation mode is changed w said sleep mode. 

5. (amended) The power suppW apparatus of Claim 4, wherein said converter 
comprising: \ 

a switching circuit for switching said fcower source and outputting a pulsating current 
voltage; \ 

a smoothing circuit for smoothing said pmlsating current voltage output from said 
switching circuit and to output a smoothed voltajre to said voltage regulator; and 

a controller configured to detect said smoothed voltage output from said smoothing 
circuit and to control said switching circuit to change said switching operation in response to a 
detection result of said smoothed voltage so that said sbioothed voltage output from said 
smoothing circuit is substantially equal to said first predetermined voltage, 

wherein said controller causes said switching circuit to stop said switching operation so 
as to pass said voltage of said power source through said switching circuit and to output said 
voltage of said power source to said smoothing circuit when saM operation mode is changed to 
said sleep mode. \ 

6. (amended) The power supply apparatus of Claim 5, wherein said controller 
connects a load to an output terminal of said smoothing circuit and controls a current flowing 
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said load so as to reduce said voltage output from said smoothing circuit to said first 
predetermined voltage whenWid voltage output from said smoothing circuit is lower than said 
first predetermined voltage anM when said operation mode is changed to a normal operation 
mode. \ 

7. (amended) The powbr supply apparatus of Claim 6, wherein said controller 
comprises: \ 

a transistor which operates as staid load; 

a comparator for comparing said voltage output from said smoothing circuit with said 
first predetermined voltage when said operation mode is changed to said normal operation mode 
and outputs a first comparison result; and\ 

a current control circuit configured fb control said transistor to produce a current flowing 
therethrough in response to said first comparison result of said comparator when said operation 
mode is changed to said normal operation mocre. 

8. (amended) The power supply apparatus of Claim 7, wherein said current control 
circuit controls said transistor to increase said current at a first predetermined pace when said 
voltage output from said smoothing circuit is deteirninbd as greater than said first predetermined 
voltage based on said first comparison result performed tW said comparator. 

9. (amended) The power supply apparatus of Clzkn 7, wherein said current control 
circuit controls said transistor to continue to increase said current at said first predetermined pace 
for a first predetermined time period when said voltage output frorfa said smoothing circuit is 
determined as substantially equal to said first predetermined voltage\ased on said first 
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comparison result performed by said comparator, and controls said transistor to produce a 
saturated current flowina therethrough for a second predetermined time period immediately after 
said first predetermined time period. 

10. (amended) Tne power supply apparatus of Claim 9, wherein said current control 
circuit controls said transistonto decrease said current at a second predetermined pace for a third 
predetermined time period immediately after said second predetermined time period. 

1 1 . (amended) The poWer supply apparatus of Claim 5, wherein said controller 
detects a current output from said switching circuit and controls said switching circuit to vary 
said current in response to said detected current when said operation mode is changed to said 
sleep mode. \ 

12. (amended) The power simply apparatus of Claim 1 1, wherein said controller 
controls said switching circuit to straightWtput said voltage of said power source to said 
smoothing circuit when said current detected is smaller than a predetermined value and to reduce 
said current output therefrom to a value smaller than said predetermined value in a 
predetermined manner when said current is gibater than said predetermined value. 

13. (amended) The power supply appWtus of Claim 5, wherein said controller 
performs a second comparison between a referenc^oltage dropping at a substantially constant 
pace and said voltage output from said smoothing cirViit in response to said detected voltage 
and, according to a result of said second comparison, controls a duty cycle of said switching 
operation performed by said switching circuit during a time said voltage output from said 
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smoothing circuit is reduced to said first predetermined voltage, when said operation mode is 
changed to said normal operation mode. 

14. (amendecfo The power supply apparatus of Claim 13, wherein said controller 
performs a third comparison between another predetermined reference voltage and said voltage 
output from said smoothing circuit in response to said detected voltage and, according to a result 
of said third comparison, cdWols a duty cycle of said switching operation performed by said 
switching circuit when said TOltage output from said smoothing circuit is reduced to said first 
predetermined voltage. \ 

15. (amended) A power supply apparatus, comprising: 

converting means for peraorming a DC-to-DC conversion for converting a voltage of a 
power source supplied from a direct current power source to a first predetermined voltage, said 
first predetermined voltage being lower than said voltage of said power source; and 

regulating means for carrying out a voltage regulation for regulating said first 
predetermined voltage of said power source to at least a second predetermined voltage, said 
second predetermined voltage being lower than said first predetermined voltage. 

16. (amended) The power supply apparatus of Claim 15, wherein said converting 
means is turned into a non-active state to stVp said voltage conversion and straight passes said 
voltage of said power source when an operation mode is changed to a sleep mode. 

17. (amended) The power supply apparatus of Claim 16, wherein said DC-to-DC 
converter comprising: \ 
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switching mlans for switching said power source and outputting a pulsating current 
voltage; \ 

smoothing mea&s for smoothing said pulsating current voltage output by said switching 
means and to output a smoothed voltage to said regulating means; and 

controlling meansifor detecting said smoothed voltage output from said smoothing means 
and to control said switching means to change a performance of said switching operation in 
response to a detection result of said smoothed voltage so that said smoothed voltage output by 
said smoothing means is substantially equal to said first predetermined voltage, 

wherein said controlling means is turned into a non-active state to cause said switching 
means to stop said switching operation so as to pass said voltage of said power source through 
said switching means and to outgut said voltage of said power source to said smoothing means 
when said operation mode is chained to said sleep mode. 

18. (amended) The po wen supply apparatus of Claim 15, wherein said converting 
means outputs said voltage of said power source without performing said voltage conversion 
when said operation mode is changed t© said sleep mode. 

19. (amended) The power suppV apparatus of Claim 18, wherein said converting 
means comprising: \ 

switching means for switching said power source and outputting a pulsating current 
voltage; \ 

smoothing means for smoothing said pulsanog current voltage output from said switching 
means and to output a smoothed voltage to said regulating means; and 



24 



Docket No. R2180.0121/P121 



controlling means for detecting said smoothed voltage output from said smoothing means 
and to control said switching means to change a performance of said switching operation in 
response to a detection r&sult of said smoothed voltage so that said smoothed voltage output from 
said smoothing means is aibstantially equal to said first predetermined voltage, 

wherein said controlling means causes said switching means to stop said switching 
operation so as to pass said voltage of said power source through said switching means and to 
output said voltage of said poWer source to said smoothing means when said operation mode is 
changed to said sleep mode. 1 

20. (amended) The pSwer supply apparatus of Claim 19, wherein said controlling 
means connects a load to an output terminal of said smoothing means and controls a current 
flowing through said load so as to seduce said voltage output from said smoothing means to said 
first predetermined voltage when said voltage output from said smoothing means is lower than 
said first predetermined voltage and when said operation mode is changed to a normal operation 
mode. \ 

21 . (amended) The power supfbly apparatus of Claim 20, wherein said controlling 
means comprising: \ 

a transistor which operates as said loal; 

comparing means for performing a first\omparison for comparing said voltage output 
from said smoothing means with said first predetermined voltage when said operation mode is 
changed to said normal operation mode and outputs \ first comparison result; and 
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current controlling meai 
therethrough in response to sail 
operation mode is changed to s; 

22. (amended) The po^er supply apparatus of Claim 21, wherein said current 
controlling means controls said traibistor to increase said current at a first predetermined pace 
when said voltage output from said smoothing means is determined as greater than said first 
predetermined voltage based on said First comparison result performed by said comparing means. 

23. (amended) The power supply apparatus of Claim 21, wherein said current 
controlling means controls said transistor to continue to increase said current at said first 
predetermined pace for a first predetermined time period when said voltage output from said 
smoothing means is determined as substantially equal to said first predetermined voltage based 
on said first comparison result performed bAsaid comparing means, and controls said transistor 
to produce a saturated current flowing theretnkmgh for a second predetermined time period 
immediately after said first predetermined timAperiod. 

24. (amended) The power supply apparatus of Claim 23, wherein said current 
controlling means controls said transistor to decreas\ said current at a second predetermined pace 
for a third predetermined time period immediately after said second predetermined time period. 

25. (amended) The power supply apparatus of QOaim 19, wherein said controlling 
means detects a current output from said switching means ank controls said switching means to 
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is controlling said transistor to produce a current flowing 
first comparison result of said comparing means when said 
id normal operation mode. 
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vary said current ki response to said detected current when said operation mode is changed to 
said sleep mode. \ 

26. (amended) The power supply apparatus of Claim 25, wherein said controlling 
means controls said switching means to straight output said voltage of said power source to said 
smoothing means when said current detected is smaller than a predetermined value and to reduce 
said current output thereftAm to a value smaller than said predetermined value in a 
predetermined manner when said current is greater than said predetermined value. 

27. (amended) TheLpower supply apparatus of Claim 19, wherein said controlling 
means performs a second comparison between a reference voltage dropping at a substantially 
constant pace and said voltage output from said smoothing means in response to said detected 
voltage and, according to a resultW said second comparison, controls a duty cycle of said 
switching operation performed by ^aid switching means during a time said voltage output from 
said smoothing means is reduced to skid first predetermined voltage, when said operation mode 
is changed to said normal operation mqde. 

28. (amended) The power suppl\ apparatus of Claim 27, wherein said controlling 
means performs a third comparison between mother predetermined reference voltage and said 
voltage output from said smoothing means in response to said detected voltage and, according to 
a result of said third comparison, controls a duty cycle of said switching operation performed by 
said switching means when said voltage output from Said smoothing means is reduced to said 
first predetermined voltage. \ 
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29. (amended) A method of power supply, comprising the steps of: 

using a DC\to-DC converter to convert a voltage of a power source supplied from a direct 
current power source to a first predetermined voltage, said first predetermined voltage being 
lower than said voltage of said power source; and 

regulating said Virst predetermined voltage of said power source to at least a second 
predetermined voltage, sjaid second predetermined voltage being lower than said first 
predetermined voltage. 1 

30. (amended) The method of Claim 29, wherein said performing step turns said DC- 
to-DC converter into a non-akive state to stop said DC-to-DC conversion and passes said 
voltage of said power source slraight through said DC-to-DC converter to said voltage regulator 
when an operation mode is changed to a sleep mode. 

31 . (amended) The method of Claim 30, wherein said performing step comprising the 
steps of: \ 

executing a switching operation for switching said power source to output a pulsating 
current voltage; \ 

smoothing said pulsating current voltage output by said switching circuit to output a 
smoothed voltage to said voltage regulator;\ 

detecting said smoothed voltage outpAin said smoothing step; 

changing a performance of said switching operation in response to a detection result of 
said smoothed voltage so that said smoothed voltagb output in said smoothing step is 
substantially equal to said first predetermined voltag-e^Wd 
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stopping said switching operation when said operation mode is changed to said sleep 
mode so as to apply said voltage of said power source to said smoothing circuit. 

32. (amended) Vhe method of Claim 29, wherein said DC-to-DC converter outputs 
said voltage of said power source without performing said voltage conversion when said 
operation mode is changed toVsaid sleep mode. 
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33. (amended) The n\ethod of Claim 32, wherein said performing step comprising the 
steps of: 

executing a switching operation for switching said power source to output a pulsating 
current voltage; 

smoothing said pulsating current voltage output in said switching step to output a 
smoothed voltage to said voltage regulator; 

detecting said smoothed voltageioutput in said smoothing step; 

changing a performance of said switching operation in response to a detection result of 
said smoothed voltage so that said smoothed voltage output in said smoothing step is 
substantially equal to said first predetermines voltage; and 

stopping said switching operation wheftsaid operation mode is changed to said sleep 
mode so as to apply said voltage of said power source to said smoothing circuit. 



34. (amended) The method of Claim 32, flyther comprising steps of: 
providing a transistor as a load; 

applying said voltage output in said smoothing stefkto said transistor so that a current 
flows through said transistor when said voltage output in saicksmoothing step is lower than said 
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first predetermined voltage and when said operation mode is changed to a normal operation 
mode; and 

adjusting said cArrent flowing said load so as to reduce said voltage output in said 
smoothing step to said firet predetermined voltage. 

35. (amended) T^jie method of Claim 34, wherein said adjusting step comprising the 
steps of: 

performing a first comparison for comparing said voltage output in said smoothing step 
with said first predetermined voltage when said operation mode is changed to said normal 
operation mode to output a first comparison result; and 

causing said transistor to produce a current flowing therethrough in response to said first 
comparison result of said comparing step when said operation mode is changed to said normal 
operation mode. 

36. (amended) The method of Claim 35, wherein said causing step causes said 
transistor to increase said current at a first predetermined pace when said voltage output in said 
smoothing step is determined as greater tlran said first predetermined voltage based on said first 
comparison result performed in said comparing step. 



37. (amended) The method of Claim>85, wherein said causing step causes said 
transistor to continue to increase said current at sara first predetermined pace for a first 
predetermined time period when said voltage output!^ said smoothing step is determined as 
substantially equal to said first predetermined voltage bSsed on said first comparison result 
performed in said comparing step, and causes said transisto^to produce a saturated current 
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flowing therethrough for a Second predetermined time period immediately after said first 
predetermined time period. \ 

38. (amended) Thdmethod of Claim 37, wherein said causing step causes said 
transistor to decrease said currebt at a second predetermined pace for a third predetermined time 
period immediately after said second predetermined time period. 

39. (amended) The method of Claim 33, further comprising the steps of: 
detecting a current output inlsaid switching step when said operation mode is changed to 

said sleep mode; and \ 

instructing said switching stepuo change said current in response to said detected current. 

40. (amended) The method of Claim 39, wherein said instructing step instructs said 
switching step to straight output said voWage of said power source to said smoothing step when 
said current detected is smaller than a predetermined value and to reduce said current output in 
said switching step to a value smaller than laid predetermined value in a predetermined manner 
when said current is greater than said predetermined value. 

41 . (amended) The method of Claim^, further comprising the steps of: 
performing a second comparison betweema reference voltage dropping at a substantially 

constant pace and said voltage output in said smoothing step in response to said detected voltage 
during a time said voltage output in said smoothing srep is reduced to said first predetermined 
voltage; and \ 
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determining a dut)\cycle of said switching operation performed in said switching step 
according to a result of said\econd comparison. 



42. (amended) The method of Claim 41, further comprising the steps of: 

performing a third companion between another predetermined reference voltage and said 

voltage output in said smoothing circuit in response to said detected voltage; and 

controlling said duty cycle of s|aid switching operation performed in said switching step 

according to a result of said third comparison when said voltage output in said smoothing step is 

reduced to said first predetermined voltaj; 
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